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Abstract of JPS061074 

PURPOSE:To restrain a region virtilch to not 

a polywystalllne wnikwnductor ffim by a 
S,Si«J wherein the eemtoondu^r fittn te 
ISieted with 0 sheet-like P"**^ j^X 
which has two different eneigy '"t««gL«ihi ibr 
distributions, one is high enough •nj^'Jg*' 
crystallization at Its center 8>p"9 ^'^fL?* 
and the other is not enough In intensity lOr 

crystallization along a ""^-^ i,aa 
C0NSTITUT10N:A sheet-iike beam^i* h« 

tyvo different energy intena^ <**^*2SS;^ 
is high enough In Intensity for cry«fe«i»«on 
through all area or at its center along a major 
£S%d the other is lilce a ^P^^^^ 
minor e»8. That is. the energy dls^Hon 
along the minor axis to lower ttian aoertrtn 
ineSy distribution requirwl for crystelllMtloo 
and another energy level required tor 
crV8talll2Jnfl a preceding region In a beam 

SSliS^recSorra^id •"C'^ases gr^ualjM" 
intensity. By this setup, a region P^d 
enough in crystal uniformity can be restrained 
fiom Increasing in a polycrystailllne 
semioonduetor film. 
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^ . 2 are a perspective view and a side view. 

Figs. 1 and 2 are a per p ^ ^^^^^ irradiation 

respectively, showxng -^jp^^'^'^l ^nuf acturing a 

apparatus for implementing ^^^^^sent invention, 

polycrystalline --^^-^^^'^^^'^l ^^^^ ^'^^^^^^^ laser beam 

xn forward direction of ^ ^f ^J^^^ ^^^^^ Ullouro. U a total 
te.g.,excimer laser beam) 2 f^^^^^ 

reflection mirror 3 o-s ^ ^^ection. The beam 

substantially 45- -^^-^P^^^^ forming optical 

2 is reflected by the mirror 3 and enters a db 

systiem 4. 

. *.4^«-L nvstem 4 is configured to have 
5 Eormed on a alaaa aubatrate 6. 

'"""th. .bov«-a.==rib.d.h..t-.h.p.b.„.h.., in the lon, aKl» 
..„crn: a lixe. .n..„ intanaltv ---''-r^e^^r^r^-" 

More specifically, in the short-axis direc for 
.ne.„ intanai., --"^-^^ -::rn, w^rrr^a^c. .o 

the beam scanning «nerav necessary for 

portion which is lower ^^^^^'^/J.'^dually increased, 

crystallizationandinwhichtheinten^^^^^^^^ ^^^^ 

The trapezoidal ^^^^^ 

be obtained by causing diffraction t>y axsp 
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o «i it used for obtaining a rectangular 
direction or removing a slit usea xot 

distribution . 

'°""'x.e .irror 3 and ^o»l«, T'::Lr.nrJ.r» 

'""^ii, 5 i. . .chomatic view showing th« state of beam scanning . 
For axanple, it ^% the short axis dlraction 

is about a mm, the width of Pf"*" interval between 

gradually increased ^» "^^^^^^f^^'t^^tTs^rn, ia about 
the (n-l)th beam scanning and the n th be 

0.5 mm. Accordingly, In thie example, """"/"^„^„y) by 
irradi.t«l with the uniform energy [''^'^^l^l^^'l'^'^lUZ 
the n-th beam scanning was previously subjected to irradlat 
of^eTrXally Increasing energy by the (n-1, f Z:^^; 

It sho!ld be noted that this is merely an exa^le and tfeatth. 
oresent invention is not limited to the beam width, the scanning 
^oh or the like, described above, and in another example, 

slant portion. 

««- performed with the setting of the 
When beam scanning was pertormea w ...batrate 
w ft€ laser to 200-500 mJ/cm*, the substrate 

peak energy density ^^^^^ J;*; ^, . thickness 

temperature to room beam width and 

of the amorphous silicon film 5 to 50nm, ^ 

.he pitch as described /^^^^^^^^^^^^^ 

5' having the maximum crystal grain size or ©oo 

be obtained. 

"""'a. dwcribed above, according to the present invention. 
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due to tho u.e ot rt. •*'~'-""P''f^^/„;„tthe Jam scanning 
drastically reduo, the overlaPPl-g f"""' "/^^^.^^ unifcmity 
,c that incr.... of th. "'^^ ^'';;^^,t;fnc::a^^^^ =rya«l 
of cryatal can -«>""-f t^tr bel whoa, spot .hap. i. 
quality. oon«>ar.d to when a laser De purthar th. 

^roc...- to ha.e a ''""^-.^^t^t^ratL ^iC. — °' 
pul,. laaer beam ^^^'^ — ^" """^ 

ths number of scanning, thereDy i„ particular, by 

required for th. "^^:^l^;:::Z\^i.^tly greater than 
making the width of th.eh.etjhap. b „ „hl.v. 

the width of the eubatrat., ^ ^, , . 5 on the 

. cry.talli»tion of the whole amorphou. silloon film 
substrat. 6 by one tin. beam scanning. 

^ in the short sitl. direction, th. 

r 'ras"°fl.rrr<;y int.«i4 distribution necessary 
laser beam has a fixea enetgy vecion with respect 

forcrystallization.ndh..,^nth.P^^^^^^ 

toth.b.«..»nningdir.«io« anen ,y^^^^ necessary for 

portion which is lower tn gradually incr.a..a, 

cry.t.lli"tlonandlnwhxchthelntensityi g 

it is possible to prevent occurrence of a P°=^°"™; 

varies -"'"^^^^ ^^'^oTri:, r ^^-^^^^^^^ <" 
th. ^\=;«YtT"f a1o\Tc^sC^^^^^ 

crystallinity Of a^olyo^ . ^^^ „y3„i quality, 

increased to thereby xur amorphou. 
Alternatively, because " .r=y which is lower 

semiconductor film is performed with an energy^ 

than the crystallization energy ^'J^^.^^^^te^^o prTent f ilm 

intensity is gradually increased, it is possible to p 

i^!val or th! li.c., allowing further improv«.«.t of the crystal 

quality. 
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